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Abstract

Juvenile nasopharyngeal angiofibroma is the most common benign tumor of the nasopharynx in
adolescent males, often presenting with aggressive local invasion and severe, potentially life-threatening
epistaxis. Its highly vascular nature complicates surgical resection, making preoperative transarterial
embolization an important step to reduce intraoperative blood loss and improve outcomes. Evaluating
the effectiveness of different embolization techniques is critical for optimizing endoscopic surgical
treatment and minimizing complications. This study was driven by an ongoing need to improve surgical
safety and efficiency, especially as endoscopic approaches become the standard of care in managing
this challenging tumor.

The purpose of the study. To determine the effect of preoperative transcatheter arterial
embolization on intraoperative blood loss and surgery time for endoscopic transnasal resection of juvenile
nasopharyngeal angiofibroma.

Methods and materials. A retrospective analysis was conducted on thirty adolescent male patients
who received surgical treatment at the University Medical Center from February 2014 to December
2023. The cohort was divided into two groups: those who underwent preoperative transcatheter arterial
embolization (n = 19) and those who did not (n = 11). The characteristics compared included blood loss
and the duration of surgery.

Results. Patients who underwent preoperative transcatheter arterial embolization experienced a
significantreduction in intraoperative blood loss across all stages of juvenile nasopharyngeal angiofibroma.
Although preoperative transcatheter arterial embolization reduced the time required for surgery, the
results were not statistically significant.

Conclusions. Preoperative transcatheter arterial embolization significantly enhances
surgical outcomes by effectively reducing intraoperative bleeding during the resection of juvenile
nasopharyngeal angiofibroma.

Keywords: nasopharyngeal angiofibroma, preoperative transcatheter arterial embolization,
bleeding volume, surgery time, recurrence.

Introduction all head and neck tumors [1]. Adolescent boys are
Nasopharyngeal angiofibroma (hereinafter  the most affected group, with a frequency of almost
— NPAF), also known as juvenile nasopharyngeal  1in 150,000 [2]. Despite not being disseminative or
angiofibroma, is the most common benign naso-  metastatic, NPAF is a locally aggressive cancer that
pharyngeal tumor and accounts for around 0.5 % of  can infiltrate critical areas such as the orbital cavity,
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palate, paranasal sinuses, sphenoid bone, and even
the middle cranial fossa.

NPAF differs from other angiofibromas
histologically. The reticular matrix is mostly com-
posed of collagen and multinucleated fibroblasts
entangled with thin, non-contractile blood vessels.
The tumor’s structural features, which increase the
likelihood of heavy bleeding when destroyed, make
surgical resection very difficult. [3]. The primary
clinical signs of NPAF are recurrent epistaxis and
nasal obstruction, which can develop into uncon-
trollable, potentially lethal bleeding. Up to 60 % of
individuals experience severe bleeding attacks that
need surgery, as research indicates [4].

A comprehensive treatment is necessary
to control juvenile nasopharyngeal angiofibroma
(JNA). Treatment techniques are customized based
on the tumor’s stage, location, and unique patient
features, with a focus on minimizing damage and
optimizing outcomes. The primary treatment for
JNA remains surgery. The advantages of endo-
scopic resection, including reduced morbidity [5],
quicker recovery [6], and less scarring [7], have
made it the preferred operation in many situations,
thanks to advancements in endoscopic procedures.
A study examining 71 patients who underwent
endoscopic surgery between 1985 and 2019 dem-
onstrated its efficacy and safety, yielding positive
results [8]. However, for big tumors including the
cerebral region, open surgical procedures may still
be necessary. A recent multicenter study by Patel et
al. (2023) revealed that 25 % of patients with ad-
vanced-stage JNA required open surgical approach-
es due to deep cerebral invasion, highlighting the
limitations of endoscopic procedures in these cir-
cumstances [9].

Because JNA is vascular, preoperative
transarterial embolization (pTAE) is commonly
performed to reduce intraoperative blood loss. By
blocking the tumor’s feeding arteries, embolization
reduces bleeding during surgery. Preoperative em-
bolization reduced the amount of blood lost during
surgery by an average of 200 milliliters and short-
ened the procedure’s duration to approximately two
and a half hours in a group of 20 male patients [10].

If surgical excision is not feasible, radiation
therapy is utilized instead, especially for tumors
with extensive cerebral growth or for patients who
are not good candidates for surgery.

Although radiotherapy can slow the growth

of tumors, therapy is not without danger, includ-
ing the risk of cancer and damage to surrounding
structures. Consequently, its use is limited to spe-
cific contexts [10]. As JNA treatment possibilities,
androgen receptor targeting, hormone therapy, and
chemotherapy have all been studied. However,
these modalities are typically considered to be sec-
ondary rather than first-line treatments due to their
unpredictable effectiveness and side effects. In the
research of Thomas et al. (2017), androgen depriva-
tion therapy (hereinafter — ADT) is presented as an
adjuvant therapy for juvenile nasopharyngeal an-
giofibroma. ADT can help slow down the growth of
the tumor, but it can also cause side effects. These
endocrine conditions, including hypogonadism,
low libido, etc., may impair the quality of life of
the patient. The findings highlight the significance
of considering these side effects while using hor-
mone therapy to manage JNA [11]. To manage JNA
most effectively, specialists such as neurosurgeons,
otolaryngologists, radiation oncologists, and inter-
ventional radiologists can be involved. This multi-
professional team enhances patient outcomes by
offering comprehensive treatment, from diagnosis
and accurate staging to the selection of the most
suitable treatments.

The purpose of this study was to establish
the effect of varying preoperative transcatheter ar-
tery embolization on blood loss, operating time,
and rate of recurrence for endoscopic transnasal re-
moval of nasopharyngeal angiofibroma.

The novelty of the study lies in its direct
comparison of surgical outcomes between patients
with juvenile nasopharyngeal angiofibroma who
underwent embolization and those who did not,
over a nearly decade-long period. It provides updat-
ed evidence that preoperative transcatheter arterial
embolization significantly reduces intraoperative
blood loss, supporting its routine use in endoscopic
surgical management.

Materials and methods

Study Design

This retrospective cohort study reviewed
the medical records of thirty JNA patients treated
at the Head and Neck Department of the University
Medical Center in Astana, Kazakhstan. Important
information included patient demographics, tumor
stage (according to the Radkowski classification),
intraoperative hemorrhage, surgical duration, re-
currence rates, and complications.
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Patient Selection

Inclusion criteria: male patients aged 12 to
17 years, confirmed JNA diagnosis through com-
puted tomography, informed consent; Exclusion
Criteria: patients whose medical records are not
comprehensive, the existence of notable comor-
bidities or prior JNA procedures, absence of formal
approval.

Preoperative Embolization

24 to 48 hours before surgery, emboliza-
tion was performed using digital subtraction angi-
ography (hereinafter — DSA). Gelatin sponges or
polyvinyl alcohol particles were used to restrict the
tumor’s feeding arteries. Post-embolization angio-
grams demonstrated adequate vascular blockage.

Surgical Procedure

Under general anesthesia, this procedure
was performed using endoscopic transnasal meth-
ods. The rigid endoscope’s high-resolution visu-
alization of the nasal cavity and paranasal sinuses
was crucial for the precise and radical resection of
the tumor. The surgeons were able to maneuver the
complex regions of the nasal passages and skull
base by using tilted lens endoscopes (i.e., 0°, 30°,
45°, and sometimes 70°). The duration of the pro-

cedure and the volume of blood loss were continu-
ously monitored in real-time.

Outcome Measures: the volume of intraop-
erative bleeding (mL), the duration of the surgery
(minutes).

Ethical approvement

The University Medical Center’s local eth-
ics committee, dated 12.04.24, and Ne 2024/04-022
authorized this study. This study adhered to prin-
ciples aligned with the Helsinki Declaration.

Results

In this study, thirty adolescent male patients
aged between 12 and 17 years were included, all
presenting with the classic triad of epistaxis, unilat-
eral nasal obstruction, and a nasopharyngeal mass
indicative of juvenile nasopharyngeal angiofibro-
ma. The histological diagnosis of angiofibroma was
confirmed. The average age of the operated patients
was 12-13 years (Table 1). All patients were male,
and all three stages of angiofibroma according to
Radkowski’s classification were included in the
study in both groups. All patients underwent endo-
scopic transnasal removal of angiofibroma, 19 of
whom underwent preoperative vascular emboliza-
tion.

Table 1. Characteristics of NPAF patients included in this study

pTAE group Non-pTAE group

(n=19) (n=11)
Age, years (mean + SD) 139+23 129+ 1.1
Sex, male/female 19/0 11/0
Angioma size, cm (mean = SD) 4.5+ 0.7 3.9+0.8
Radkowski staging, n (%)
Stage | 5(26.3) 7 (63.6)
Stage II 11 (57.9) 3(27.3)
Stage I11 3(15.8) 19.1)

Source: compiled by the authors

Intraoperative bleeding among all stages
of NPAF was considerably lower in the pre-em-
bolization group than that in the non-preoperative
embolization group (2301 vs. 3848 mL), p<0.01
(Table 2). The most prominent bleeding was noted
in stage 3 NPAF (1217 vs. 2105 mL), with a sig-
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nificant difference (p <). Surprisingly, there were
no recorded negative outcomes from the emboli-
zation treatments. Surgery times were consistently
lower in the pTAE group than in the non-pTAE
group throughout all NPAF stages (515 mL vs.
650 mL), p > 0.05.
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Table 2. Intro-post surgery outcomes after JNA surgery with pTAE and without

Stage Surgery duration,
Patients, Blood loss p min p
n, volume,
mL
pTAE non-pTAE | pTAE non-pTAE pTAE non-pTAE
Stage [ 5 7 268 364 <0.01 | 100 150 >0.05
(12)
Stage 11 11 3 817 1379 <0.01 | 170 200 >0.05
(14)
Stage I1I 3 1 1217 2105 <0.01 | 245 300 >0.05
4
total 19 11 2301 3848 <0.01 515 650 >0.05

No complications were reported during embolization or surgery.

Source: compiled by the authors

Discussion

This study assessed the impact of preopera-
tive transcatheter arterial embolization on intraop-
erative blood loss and operative time among pa-
tients undergoing endoscopic transnasal resection
of juvenile nasopharyngeal angiofibroma. Because
JNA is vascular, pTAE is crucial for improving sur-
gical outcomes by lowering the possibility of se-
vere bleeding.

In the retrospective analysis, thirty male
adolescent patients were compared between those
who received pTAE (n = 19) and those who did not
(n=11). The findings demonstrated that pTAE sig-
nificantly reduced intraoperative blood loss across
all tumor stages, with no adverse effects observed
(2301 mL vs. 3848 mL, p < 0.01). pTAE reduced
the amount of time needed for surgery; however,
the difference was not statistically significant (515
vs. 650 mL, p > 0.05).

This study confirms that pTAE is effective
in reducing intraoperative blood loss during JNA
surgery. These findings are in line with previous re-
search by Zhang et al. [2], which demonstrated that
following embolization, bleeding volumes decreased
by 40-60 %. Other studies [11-13] that involved every
patient on pTAE showed that it was beneficial. Even
while pTAE appeared to shorten operating times, the
results were not statistically significant. Similar find-
ings were observed by Lee and Park [5], suggesting
that factors such as tumor stage and surgical complex-
ity may have a greater impact on longevity.

Although our results are consistent with
other studies, they provide new evidence to support
the foundation for preoperative arterial emboliza-

tion, which significantly increases the risk of major
bleeding [14]. Furthermore, a substantial number
of patients with statistically significant results is
needed to establish these approaches as a quality
standard in preoperative preparation for juvenile
angiofibroma, which makes our work a valid con-
tribution.

Limitations. The small sample size (n = 30
patients) means that the findings cannot be gener-
alized to larger populations. Likewise, the retro-
spective nature necessitates minimal control over
variables.

Funding. The authors declare they accepted
no grants, funds, or other forms of support to create
this paper.

Disclosures. The authors declare no conflict
of interest.

Conclusion

The treatment of juvenile nasopharyngeal
angiofibromas has undergone significant changes,
and endoscopic surgical excision is now frequently
recommended as the treatment of choice. Preopera-
tive transcatheter artery embolization is a crucial
adjuvant that effectively reduces blood loss in the
surgical treatment of JNA. Although their effect on
the length of operation is currently uncertain, fur-
ther improvements in surgical and embolization
procedures may lead to better patient outcomes.
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ONEPALIUSA AJIABIHJIATBI TPAHCKATETEPIIK APTEPUSAJIBIK

IMBOJIMBALIUAHBIH KACOCHIPIMAIK AHTHO®UBPOMAHBIH 9H/TOCKOIIUAJIBIK
TPAHCHA3AJIB/IbI PESEKIIUACBIHAAT'BI KAH ’KOFAJITYTA
7KOHE OIIEPALIMSA YAKBITBIHA OCEPI

A. HypmaraméeroBa ', H. CaranapixoBa ', A. beknan ',
. Ayramunos ', M. bBayp:kan **

'« YHUBEPCUTETTIK METUIIMHAIIBIK OPTAJIBIKY» KOPIIOPATUBTIK KOpkl, Ka3zakcraH, AcraHa
’KypopTosorus ’oHe MEIUIMHAIBIK OHAITY FBUIBIMU-3ePTTEY HHCTHTYTHI, Ka3akcraH, Acrana
*ActaHa MeTUIMHAJIBIK yHUBepcuTeTi, Kasakcran, Actana
* Koppecnonoenm agmop

Anjgarmna

KomerneTke TonMaraH MypbIH-KYTKbIHIIAKTBIH aHTHO(PHOpOMAack )Kacecipim ep afamaapia MypbIH-
KYTKBIHIIAKTBIH €H KU1 Ke3/1eCeTiH KaTepci3 iciri 6o0ibIn Tadbliaibl, KebiHece arpeCCUBTI KEPTUTIKTI HH-
Ba3MsIMEH JKOHE aybIp, OMipre Kayil TOHIPeTiH MypbIHHAH KaH KeTyMeH KepiHei. OHbIH )KOFapbl TAMbIPIIbI
CHIIaThl XUPYPTHUSIIBIK PE3CKIUSIHBI KUBIHIATAbI, ONIEPALUs aJIJIbIHAAFBl TPAHCAPTEPUSIIBIK SMOOIN3AIUS
orepanus Ke31HJer KaH KOFalITyAbl a3aiTy jKoHEe HOTHXKEIEepAl )KaKcapTy YIIiH MaHbI3IbI KaJaM Kacai-
Ibl. DMOOIM3ALMAHBIH OPTYPIIl 9AICTEPiHIH THIMALIITIH Oaranay HIOCKOMMSUIBIK XUPYPTUSIIBIK eMIACYIl
OHTAJIaH/ABIPY >KOHE ACKBIHYJApAbl a3aiiTy YLIIH ©Te MaHbI3Ibl. 3epPTTEYAiH ©3C€KTUIIr XUPYPrHUIBIK
KayiNCi3AiK MeH THIMIUTIKT] apTThIPYAbIH TYPAKThl KQXKETTUIIMHEH TyBbIHAANUIbI, 9Cipece SHI0CKOMUSIIBIK
TOCUIZEP OChI KMbIH ICIKIIEH KYpPECY/le CTaHAAPTThI KYTIMIe aifHaIa/bl.

Makcampi: onepanusi ajAbIHIAFbl TPAHCKATETEPIIK apTepPHsUIBIK SMOONM3ALUSHBIH OIeparys
IIITIK KaH KOFANITyFa JKOHE JKaCOCHiPIMIIK MYPBIH-KYTKBIHIIIAK aHTHO(PUOPOMACHIHBIH YH0CKOTHUSIIBIK
TPaHCHA3aJIb/Ibl PE3CKIMACHIH/IAFbI ONIepaIHsl YaKbIThIHA CEPIH AaHBIKTAY.

9dicmep men mamepuandap: 2014 xwinaply aknanbiHaH 2023 SKBUIIBIH JKEITOKCAHBIHA JIEHIH
YHUBEPCUTETTIH MEIUIUHAIBIK OpPTAIbIFbIHAA XUPYPIUAJIBIK €MACYIeH OTKEH OThI3 KacecHipiM ep
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MAlMEeHTTEePre PETPOCIEKTUBTI Tanjay >kacanabl. KoropT exi Tomka OeJiH[l: omepauus ajablHIaFbl
TpaHCKATETEPIIIK apTepHsUIBIK dMOonu3aius xxacaranaap (n=19) sxone on xacanmaranaap (n=11). Kau
JKOFAJITY JKOHE OIEpaLMSIHBIH Y3aKThIFbl CUSKTHI CUIIaTTaMalap CaJlbICThIPbLIIBI.

Homuorcenep: onepauust anablHAAFbl TPAHCKATETEPIIIK apTEpUSIIBIK 3MOOIM3alNAIaH OTKEeH Ia-
UEHTTEPAC KACOCIIPIMAIK MYPBIH-)KYTKBIHIIAK aHTHO(PUOPOMACHIHBIH OapibIK Ke3eHAEPIH/IE Onepariust
IIIUTIK KaH SKOFaNTYABIH alTapiblKTall TeMeHgeyl Oavkanapl. Omepanus ajablHIaFbl TPAHCKATETEPIIiK
apTepHsUIbIK AMOOIN3alMsI ONEpaLUaFa KETETIH YaKbITThl KbICKAPTKAHBIMEH, HOTH)KEIEP CTaTUCTUKAJIBIK
TYPFBIIaH MaHbI3bl OOIMA/IBI.

KopvimwinovLiap.: oniepariysi aJIIbIHIAF bl TPAHCKATETEPIIIK APTEPHUSITBIK SIMOOTH3AITUS KACOCITIPIMITIK
MYPBIH-KYTKBIHIIAK aHTHO(PHOPOMAChIH pe3eKIusiay Ke31HJe onepanus MUK KaH KeTy CITIH a3aiTy
apKBUIbl XUPYPrHUUIBIK HOTHIKEIEPAl alTapIibIKTal sKaKcapTabl.

Tyitin co30ep: MypvlH-HCYMKLIHUAK AH2UODUOPOMACDL, Onepayus aidblHOAgbl MPAHCKamemepiiK
apmepusLIvlK oMO0IU3AYUS, KAH Kemy KeJleMi, Onepayus yaKblmol, peyuous.

BJMSTHUE NMPEJONEPAIIMOHHOM TPAHCKATETEPHOM APTEPHAJIBHOM
IMBOJIN3ALNNU HA KPOBOITIOTEPIO U BPEMS OINEPALIUU ITPU DOHAOCKOITNYE-
CKOM TPAHCHA3AJIBHOM PE3EKIIMY FOBEHUJIBHOM AHTMO®UBPOMBbBI
A. HypmaraméeroBa ', H. CaranabikoBa ', A. beknan’,

. Ayramunos ', M. Bayp:kan >?

"KopriopatuBHbIiii poHI « YHUBEPCUTETCKUI METUIIMHCKUI IIEHTpy», KazaxcTraH, ActaHa
’HayuHo-HcCITe10BaTeIbCKUi HHCTUTYT KypOPTOJIOTUH U MEAMIIMHCKON peabumurarnun, Kasaxcran, Actana
3 ACTaHMHCKUI MeAUIIMHCKUH yHUBepcuTeT, Kazaxcran, Acrana
*Koppecnonoupyrowuii asmop

AHHOTAUA

IOBenunbHas HazogapuHreanbHas aHrnogudpoma sBiseTCs Haubosee pacnpoCTpaHeHHOU 100po-
Kaue€CTBEHHOH OITyXOJIbI0 HOCOIVIOTKU y MOJIPOCTKOB MYXCKOTI'O I10JIa, YaCTO MPOSBISIOLIEICS arpeccuB-
HOM JIOKaJIbHOW HMHBA3HEW U TSXKENBIM, OTEHIIMAIBHO OMACHBIM JI KU3HU HOCOBBIM KPOBOTEUEHHEM.
Ee BbICOKOBacKyisipHasi MPUPOAA OCIOKHSET XUPYPrHUECKYI0 PE3eKIHIO, Jieiasl MpeaonepanrioHHy0
TpaHcapTepUaJbHYI0 SMOOIU3ALIMIO0 BaKHBIM 1IATOM JIJIsl CHHYKEHUS! HHTPAaOIepalliOHHON KPOBOIIOTEPH U
yaydiieHus pe3ynbratoB. Onenka 3p(GEeKTHBHOCTH Pa3IUYHBIX METOIOB SMOOIHM3AIIMY UMEET PEIIaoliee
3Ha4Y€HHUE JJI1 ONTUMU3ALMH SHAO0CKOIMUECKOTO XUPYPTrUUECKOro JICUEHNS 1 MUHUMH3AILUHN OCJI0KHEHHH.
AKTyaJIbHOCTb HCCIIeZIOBaHUsI 00YyCIIOBIIEHA TTOCTOSIHHONM HEOOXOAMMOCTBIO MOBBIIIEHUSI XUPYPrHUUECKOM
6e3omacHOCTH U 3PHEKTUBHOCTH, OCOOCHHO C YUYETOM TOTO, YTO YHAOCKOIIUYECKHUE MOAXOAbI CTAHOBSITCS
CTaHJAPTOM JICYEHUS IIPH JICAEHUH ITOM CI0KHOU OITyXOJIN.

L]env: onpenenuTh BIUSHUE MPEIOTIEPANIMOHHON TPAHCKATETEPHON apTepHabHONW 3MOOIH3aIun
Ha HHTPAOIEPALIMOHHYIO KPOBOIIOTEPIO M BPEMsI OTI€paIH ITPH SHI0CKONINYECKON TpaHCHA3aIbHOU pe3ek-
[IMY FOBEHWJIHHOM HOCOTJIOTOYHOM aHTHO()HOPOMBL.

Memoovr u mamepuanvi: ObLI NPOBEAEH PETPOCIIEKTUBHBIN aHAIN3 TPUALATH MALIMEHTOB-NIO/-
POCTKOB MYCKOTO I0JIa, MPOLIEAINX XUPYPTUUECKOE JIeUeHNE B YHUBEPCUTETCKOM MEAUIIMHCKOM IIE€H-
Tpe ¢ depans 2014 roma mo nexkadbpp 2023 roma. Koropra Obuta pasaesneHa Ha JBE TPYMIIBL: T€, KOMY
Obla MpoBe/IeHa MPeaoTNepallMOHHas TpaHCKaTeTepHasl apTepuaibHas aMOonuzanus (n=19), u te, komy
oHa He Obuia npoBeaeHa (n=11). CpaBHUBaJINCh TaAKKE XapAKTEPUCTUKH, KAaK KPOBOMOTEPS U MPOIOIIKH-
TEJIBbHOCThH ONEpaIiy.

Pesynomamei: y malineHTOB, KOTOPHIM ObLIa MPOBE/IEHA MpeIoNepallioOHHasi TpaHCKaTeTepHas ap-
TepualibHas IMO0IM3alus, HabII01aJI0Ch 3HAYUTEIbHOE CHIKEHHE HHTPAaOIIepallMOHHON KPOBOIIOTEpU Ha
BCEX CTAJAMSIX IOBEHWIBHON HOCOIIOTOUYHOM aHrHo(uOpombl. XOTs MpeaonepanroHHas TpaHCKaTeTepHast
apTepHalibHas SMOOIM3aIHsl COKpaTHia BpeMsi, HE0OX0IMMOE JIJIsl OTIepaliy, pe3yIbTaThl HE ObLIN CTATH-
CTHUYECKHU 3HAYUMBIMH.
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Bu16oow1: penonepaliionHas TpaHCKaTeTepHasi apTepraibHas SMOOIM3aUsl 3HAYUTEIbHO YIIyd-
1IaeT pe3yJbTaThl XUPYPruyecKoro BMEUIaTeIbCTBa, YCIEIIHO CHI)KAasi MHTPAOIIEPAl[MOHHOE KPOBOTEYe-
HUE BO BpeMsl PEe3EKLNHU I0OBEHUIbHOW HOCOITIOTOYHON aHTHO(UOPOMBI.

Knrouesvie cnosa: aneuogpubpoma nocoenomku, npedonepayuoHHas mpaHcKkamemepHas apmepu-
anvHas smbonuzayus, 06vem KposomeueHus, 6pems Onepayuu, peyuous.
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